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The following described bacteria are isolants from soils of the Little
Lake Volcanic Area in California. The individual isolants are separated
into groups by a Dichotomous Key. The Descriptive Charts are arranged in
these groups. In addition to this dichotomous key is a list of the isolants
and species designations in the order of their code numbers.

Of the 19 cultures received, isolant 196Aa contained two different
bacterial species, and isolant 196Ab exhibited no growth upon the original
slant. Of these 19 isolants, 73.7% are bacteria, 10.5% are actinomycetes,
10.5% are yeasts, and 5.3% are molds.

Of the bacteria 50.0% are species of the genus Bacillus, 42.97 are
soil diphtheroids, and 7.1% are species of Micrococcus.

The pictures in the following report are all 1000x magnification. The
nigrosin stains were prepared from 24 hour cultures. Methylene blue spore

stains were from 12 hour cultures.
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LIST OF ISOLANTS AND SPECIES DESIGNATIONS

Code Species Page
Number Designation
196Aa~1 Bacillus megaterium, 11
*196Aa~-2 "Soil diphtheroid". 3
196Ab No growth upon original slant.
wi 196Ac Bacillus megaterium, 13
M% 197Aa "Soil diphtheroid." 5
- 1974Ab Bacillus megaterium. 15
ij 1978c Bacillus megaterium. 17
- 300Aa Bacillus megaterium. 19
} *300Ab "Soil diphtheroid."
'g 300Bc Micrococcus sp. 1
*%300Bd Yeast.
”% 300Ae Bacillus megaterium. , 21
- *301Aa "Soil diphtheroid."
mg 301Ab Actinomycete.
i 302Aa Mold.
”i 302Bb Actinomycete.
‘i 303Ba "Soil diphtheroid." 7
*%*303Bb Yeast.
304Aa Bacillus subtilis var. niger. 23

304Bc "Soil diphtheroid." 9
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DICHOTOMOUS KEY

I. Molds.

302Aa

I1. Yeasts.**

300Bd
303Bb

ITI. Actinomycetes.

301Ab
302Bb

IV. Bacteria.

A.

Isolants failing to grow upon original transfer.
1. No visible growth on original slant.
196Ab
2. Growth on original slant; soil diphtheroid.
301Aa
Isolants failing to grow on subsequent transfers.

196Aa-2 .""Soil diphtheroid."
3004b "Soil diphtheroid."

Growing isolants; Gram-positive.
1. Do not survive pasteurization.
a. Cocci.
300Bc Micrococcus sp.

b. Non-sporulating rods.

*196Aa-2 "Soil diphtheroid."
197Aa "Soil diphtheroid."
* 300Ab "Soil diphtheroid."
303Ba "Soil diphtheroid."
304Bc "Soil diphtheroid."

2. Survive pasteurization.

(S2 R V]
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The following key for isolants surviving pasteurization is in accord
with the arrangement of:

(1) Smith, Nathan R., Ruth E. Gordon, and Francis E. Clark. 1952,
Aerobic Sporeforming Bacteria. Agriculture Monograph No. 16.
U.S. Department of Agriculture.

and (2) Breed, Robert S., E. G. D. Murray, and Nathan R. Smith. 1957.

Bergey's Manual of Determinative Bacteriology. 7th ed. Baltimore.
The Williams and Wilkins Company. 1094 pp.

I. Sporangia not definitely swollen. Spores ellipsoidal to cylindrical,
central to terminal. Spore wall thin and not easily stained. Gram-
positive.

A. Diameter of vegetative rods is 0.9 micron or more.

1. Acetylmethylcarbinol not produced.
Acid from mannitol with ammonium salts as sole source of nitrogen.

Bacillus megaterium,

196Aa-1 11
196Ac 13
197Ab 15
197Bc 17
300Aa 19
300Ac 21

B. Diameter of vegetative rods less than 0.9 micron.

1. Growth on glucose~nutrient agar as good or better than on
nutrient agar; good growth on soybean agar.

a. Growth in 5 percent NaCl broth; strong hydrolysis of gelatin.
(1) Starch hydrolyzed; nitrates reduced to nitrites.

(a) Scant if any growth under anaerobic conditions, no
gas from nitrates under alkaline anaerobiosis.

(aa) Black pigment on tyrosine mediums only.

Bacillus subtilis var. niger

304Aa 23

* Died upon further transfer.
*% See page 25 of this report.
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OREGON STATE UNIVERSITY 1

. . - DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

300B¢c Trypticase Soy Agar Little Lake, California
(code number) (medium) (source)
Micrococcus sp.® 28°¢, W.B. Bollen
(name of organism) (temperature) (studied by)
1. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends ,
filaments, cgcci, spirals,

branching .
b Size: average — V3% % V.29 Py
" Lv% range —O -QB-‘.M ¥ "Ob-"Q|P.

Irregular forms:

: } GRAM REACTION: NIGROSIN:

! 18 hrs:  50% Posvre.
24 brs: Mo % fosirwe.

48 hrs: 100 % wecaATWE.

A

PASTEURIZATION SURVIVAL (85°C, 10 minutes): uhgmnus_,
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.

- } Shape: spherical, ellipsoidal, cylindrical, oval.

Reme——

size: average —
range —

i MOTILITY: age . | DR, NEEATIOG .
e Flagella:

<3

Lot )

OTHER STAINS:
Arciefast: 18; 24; 48 hr. GRAM:

#

# resembling M. roseus and M. rubens.



II. CULTURAL CHARACTERISTICS
AGAR STROKE: age 3 OM

Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse. ﬁlitorm, rhiz-
oid, spreading. ’ ’

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

age 8 DA

AGAR COLONIES:
Macroscopic
Size: ____l& mm.
Shape: filamentous, irregular, 043_(_1!: puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, skooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, grgnu-
coarse), interlaced, striated.

Optical properties
Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.
Appearance by transmitted light: opaque, translucent,
transparent.
Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:
(medium) (color) (CHM No.)
Trypticase soy agar OranGe 4lo

Potato slant WO Qrowm

NUTRIENT BROTH: age W ooa.
Amount of growth: abundant, moderate, scant.
Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.
Sediment: none, compact, flaky, ﬁocculent, granular, piscid.
Odor: resembling — _NON&.

GELATIN STAB: age . _\8 op,

Liquefaction: pone, crateriform, infundibuliform, napiform,
saccate, stratiform. )

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: Roow .
Fat agar: ‘
Glucose-nitrate agar: RO GROWITH.
GLucose - TR 16T ARl MODERATE .
Nurewensr MGRR: EXCELLEwNT.

NAERO BIC WITRATE BRaTH: VEGATIVG .

ANARROBIC GLULOe BROTW. GROWTH.

-1 %*.2.

DNA
G:C
G+C moles %

IIT. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATUR LATIONSHIPS: age — 3 pa.
Growth at J°C._4 20°C. _4_, 28°C._%, 37°_+
45°C._4, 55°C.=_.

SOLE CARBON SOURCE: age T DA,
Glucose: positive, negative. Foa
Sucrose: positive, negative. Foa,
Xylose: positive, negative. ¥oa.
Citrate: positive, negative. Fva.

NH,* AS SOLE NITROGEN SOURCE: positive,
negative.

MANNITOL: POSITIVE .
ACTOSE - .
resERE: PosiTE

9
33

.

- 1&4&{"‘
2

Nitrate: NO,_¥ , NH." gas. negative. oa.
Methylene blue: positive, negative. ik Da.
Selenite: positive, negative. R
Tellurite: positive, negative. T
OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid_¥, alkaline___, neutral, gas. $oa.
Sucrose: acid ¥, alkaline___, neutral, gas. J0A.
Lactose: acid¥e, alkaline___, neutral, gas. T DA.
Xylose: acid¥, alkaline___, neutral, gas. %+ oA.
Mannitol: acid=¥., alkaline, neutral, gas. _3on.
HYDROLYSIS:
Gelatin: pogitive, negative. 12 DA,
Casein: positive, pegative. 12 Da.

Fat: positive, negative.
Starch: positive, nenge.
Cellulose: positive, negative.
Urea: positive, negative.

1

TOLERANCES:

Salt: 2%—positive, negative.
7%—%@ negative.
10%—pgsitive, negative.

pH: acid | alkaline

u
R

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, gbsent, gas.
Peptionization: positive, negative.
Reduction: positive, negative.

i

OTHER REACTIONS:

H.S from : positive,
negative.

NH.* from peptone: positive, negative.
Acetylmethylcarbinol: positive, pegative.

Indol: positive, negative.
Methyl red: positive, negative.

EE

f 2
[ gpa—
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OREGON STATE UNIVERSITY 3

DEPARTMENT OF MICROBIOLOGY
(JPL-NASA)

Descriptive Chart

196Ag - 2 Wgan_mx]e Lake, California
(code number) (medium (source)

Mso0il diphtherocid® 28°¢ W.B. Bollen
(name of organism) (temperature) (studied by)
I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: rods, endsPOINTED -ROUM O,
filaments, cocci, spirals,
branching

Size: average —

range —
Irregular forms:

GRAM REACTION:
18 hrs:
24 hrs:
48 hrs:

NIGROSIN : a4 HR. 1000X
PASTEURIZATION SURVIVAL (85°C, 10 minutes)*NEGATIE .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.
Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: age
Flagella:

OTHER STAINS: THIS QUWTURE AREW Omn WE FIRST P&

Acid fast: TRANG ERQ

Capsule: maos. €, Bur on SUBSEQUENT TRANSFERS
Glycogen:

Crystalline dextrins:

Fat globules:

Metachromatic granules:



II. CULTURAL CHARACTERISTICS
AGAR STROKE: age S DA

Amount of growth: abundant, moderate, gcgnt.

Form: aborescent, beaded, echinulate, ¢ffuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, woist,

slimy, soft, tough, viscid, waxy.
age __S_M

AGAR COLONIES:
Macroscopic
Size: ._Q.o_s__ mm,
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulyin-
gte, raised, rugose, umbonate.

Topography: contoured, rough, smogth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entitg, erose, granular,
lobed, rhizoid, undulate.

Internal structure: dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,

transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, ynchanged.
Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar CANkR‘f QEU.OU lea
Potato slant

NUTRIENT BROTH: age

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling

GELATIN STAB: age

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar:MOO&R ATE GROWTH.
Fat agar:
Glucose-nitrate agar:

chose- NUTRIEDT AGAR GQROWTR BETTER THAM

NUTRIENT AGAR GROIWTH.

DNA
G:C
G+C moles %

196
IIT. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS: age
Growth at 10°C , 20°C. , 28°C , 3
45°C , 55°C

SOLE CARBON SOURCE: age
Glucose: positive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: positive, negative.

NH,* AS SOLE NITROGEN SOURCE: positive,
negative.

aq

C

al

REDUCTIONS:
Nitrate: NO;- NH* , £as. negative.
Methylene blue: positive, negative.
Selenite: positive, negative.
Tellurite: positive, negative.

ed

1]

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid___, alkaline___, neutral, gas.
Sucrose: acid..__, alkaline___, neutral, gas.
Lactose: acid-__, alkaline__, neutral, gas.
Xylose: acid__, alkaline.___, neutral, gas.
Mannitol: acid__, alkaline, neutral, gas.

i

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, gegative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: po&itive, negative.

TOLERANCES:

Salt: 2%--positive, negative.
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, absent, gas.
Peptionization: positive, negative.
Reduction: positive, negative.

OTHER REACTIONS:

H.S from : positive,
negative.

NH,* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative.
Indol: positive, negative.

Methyl red: positive, negative.

i

LT

%
%
i
§

P



OREGON STATE UNIVERSITY ' 5

: DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

1974Aa Trypticase Soy Agar Llttle Lake, Californla
(code number) (medium) (source)
"soll dirhtheroid" 28%%, W.B. Bollem
(name of organism ) (temperature ) (studied by)
1. STAINING & MORPHOLOGICAL
CHARACTERISTICS

& MORPHOLOGY:
g Form: tadg, ends ROUND |
' filaments, cocci, spirals,
. branching ..
/ é Size: average — ©.88 % V.2 ¥
) range —©.34 -1.06 X 0.80~ 1.0l »

Irregular forms:

] GRAM REACTION:

18 hrs: 100 % FOBITWE .

24 hrs: 100 9%b PosITWE- NIGROSIN:
48 hrs: 100 Y POsSM0E.

Upsmisimiimind

PASTEURIZATION SURVIVAL (85°C, 10 minutes): NEGATWE-
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.

5 i

Gt

size: average —
range —

MOTILITY: age-1 OB . WNEGQATWE,

Flagella:
% OTHER STAINS:
g . .
Cananda- 18: 24: 48 GRAM:
o

!
%

Voo

e



GELATIN STAB: age

II. CULTURAL CHARACTERISTICS

AGAR STROKE; age 3 DA

Amount of growth: abundant, moderate, scant.
Form: aborescent, beaded, gchinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age < DA
Macroscopic
Size: &  mm.
Shape: filamentous, irregular, oval, puntiform, rdund.
‘Elevation: beveled, effuse, flat, papillate, pulvin-

ate, raised, rugose, umbonate.
Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-

lar (fine, coarse), interlaced, striated.
Optical properties

Appearance by reflected light: dull, {lucrescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, franslucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, ynchanged.

Chromogenesis:
(medium) { color) (CHM No.)
Trypticase soy agar SN ORAVCE. 13
Potato slant ORANGE, slo.
NUTRIENT BROTH: age Y DA

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, piscid.

Odor: resembling . ____ NOS& . |

Liquefaction: none, ¢rateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:

Soybean infusion agar: NO GROuwITA.
Fat agar:
Jucose-nitrate agar: BAINT.
LULOSE - ORTrRIENY AGAR: SCANT.
Nuraienr AGAR: Gogqo.
ANACROBIC NITQATE BRON: NO GAS.
AnAROBC GLUCOSE BRETH @ SLIGMT GRAW™
P 2.

DNA

GC ___ o
GH+C oo _moles %

III. PHYSIOLOGICAL CHARACTERISTICS ’~ +Aa ﬁ

RELATIONSHIP TO O:: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATU ELATIONSHIPS: age - 3 DA,
Growth at #8°C._4, 20°C. #_, 98°C. ¥+, 37° 4,
45°C. 4, 55°C._+

SOLE CARBON SOURCE: age — ¥ DA
Glucose: positive, negative. ' - _Z oA,
Sucrose: positive, negative. ' — .
Xylose: positive, negative. ¥ DA,
Citrate: positive, negative. _¥DA.
,HI)IH;; engaStiZSJSLE NITROGEN SOURCE: positive, _Zpa
HANNITOL. POSITIVE. ¥+ DA.
LACTORG  POSITWE: 7 pA. '
REDUCTIONS:

Nitrate: NO;~ , NH,* , £as. , pegative. AL pa.
Methylene blue: positive, negative. 20 DA. s

Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS .
Glucose: acid___, alkaline__, neutral, gas. 23 pa. '
Sucrose: acid—_, alkaline ., neutra gas. _¥on.

Lactose: acid—_, alkaline¥_, neutral, gas. __¥DA.
Xylose: acid___, alkaline_4, neutral, gas. _Tpa -
Mannitol: acid__, alkaling, neutral, gas. ——FDPA.

HYDROLYSIS:

Gelatin: positive, negative. - R
Casein: positive, negative. _Foa. i
Fat: positive, negative. 2 DA. }
Starch: positive, negative. FDA.

Cellulose: positive, negative. .
Urea: positive, negative. —

TOLERANCES:
Salt: 2%—positive, negative. ¥ 04, i
T%—positive, negative.
10%—positive, negative.

pH: acid alkaline I r
LITMUS MILK REACTIONS:

Reaction: acid, alkaline, neutral. 20 DA,

Curd: acid, alkaline, absent, gas. 20 DA.

Peptionization: positive, negative. 20 _PA.

Reduction: positive, negative. <0 _DA.

OTHER REACTIONS:

H.S from : positive,

negative. [
NH,* from peptone: positive, negative. _¥PA. .
Acetylmethylcarbinol: positive, negative. AS DA. g
Indol: positive, negative. 3 DA, =

Methyl red: positive, negative. S oA,

ETOE
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OREGON STATE UNIVERSITY

: DEPARTMENT OF MICROBIOLOGY
(JPL—-NASA)

Descriptive Chart

303Ba TIrypticase Soy Agar _Little Lake, €California.
(code number) (medium ) (source)
"So0il diphtheroig" 289¢ W.B. Bollen
(name of organism) (temperature ) (studied by)
1. STAINING ¢ MOBRPHOLOGICAL
CHARACTERISTICS
MORPHOLOGY:

Form: rods, ends_ POINTED
filaments, cocci, spirals,

branching

Size: average —0.F0 K Q.18 ¢.
range — 0 .56 ~0.94 X 1.88 ~2 O .
Irregular forms:
NIGROSIN'
GRAM REACTION:

18 hrs: 100 % PosSITIVE.
24 hrs: 100 % POSITWE .
48 hrs: 100 ®fo POSITWWG .

PASTEURIZATION SURVIVAL (85°C, 10 minutes): NEGATIVE ,
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: age ...} QA NEGAT WV .
Flagella:

OTHER STAINS:
Aoidefasts 18; 24; 48 hr., GRAM?




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age — 3 DA
Amount of growth: aebundant, modergte, scant.

Form: aborescent, beaded, echmulatef effuse,
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, vzsczd, waxy.

filiform, rhiz-

AGAR COLONIES: age 5 DA
Macroscopic
Size:

Shape: filamentous, irregular, oval, puntiform, round.

Flevation: beveled, con: effuse, flat, papillate, pulvin-
ate, raised, rugose, ionate

mm.

Topography: confoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Intemal structure: amorphous, dense, flamentous, granu-
r (ﬁne, coarse ), interlaced, striated. e

Optical properties

Appearance by reflected light: dull, fluorescent,
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent. ——

Medium: blackened, blued, browned, grayed, greened,
yellowed, unohanged

listen-

Chromogenesis
(medium) (color) (CHM No.)
Trypticase soy agar LT. MEli.on Yel.ow 3ea
Potato slant LT, MeLLou Yellow 3ea
NUTRIENT BROTH: age -4 oA,

Amount of growth: gbundgnt, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, gfanulaq viscid.
Odor: resembling .

GELATIN STAB: age (B DA.

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: FAIR.
Fat agar:
C lucose-nitrate agar: FAIR .
GLucose - NnuUTRIGRST AGAR ©: GOOLD.
Aureienst AGaR: MopeRaTe..
ANACROBIC MITRATE @RON4 T MO GAS.

AMVREROBIC GLIKOSG RROTH: SUGHT GROWNTA .

DNA
G:C
G+C

moles %

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS: age .3 DA.
Growth at S§°C.>=_, 20°C. %, 28°C.%_, 37° %
45°C.™__, 55°C.=_,

SOLE CARBON SOURCE:
Glucose: positive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.
Citrate: Eositive, negative.

NH,* AS SOLE NITROGEN SOURCE: positive,
negative.

NN ITD L NEGQATIVE .
RE 'ﬁ&‘ “NESATIOE..
Nitrate: NO.- + NH." gas.
Methylene blue: gositive, negative.

age

£ BRES

4N
4

negative.

Y

Selenite: positive, negative.
Tellurite: positive, negative.

0y

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid¥=, alkaline___, neutral, gas.
Sucrose: acid—_., alkaline. ., neutral, gas.
Lactose: acid___, alkaline_$=, neutral, gas.
Xylose: acid=., alkaline.
Mannitol: acid.

, neutral, gas.

, alkaline, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:
Salt: 2%—positive, negative.

TR

T%—pasitive, negative.
10%—positive, negative.
pH: acid alkaline

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.

Curd: acid, alkaline, absent, gas.

Peptionization: positive, negative.

Hia

Reduction: positive, negative.

OTHER REACTIONS:

H.S from
negative.

NH,* from peptone: positive, negative.
Acetybmethylcarbinol: positive, negative.
Indol: positive, negative.

Metilyl red: positive, negative.

: positive,

FEF

F
3
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") OREGON STATE UNIVERSITY ?

ol - ) DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

504Bc

(code number) (medium ) {source)

L n on0n

(name of organism) (temperature) (studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: rods, ends. -
fillaments, cocci, spitals,
branching

Size: average —

.»"f'"T)
3

range —
Irregular forms:

N GRAM REACTION:
18 hrs:
- 24 hrs: 106%0s POSITVE. NIARoSING
i 48 hrs: 108006 SOKITWE -

PASTEURIZATION SURVIVAL (85°C, 10 minutes):NEGATIVE .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —
range —

MOTILITY: age
Flagella:

OTHER STAINS:
Acid fast: A4: 48 w2, Gaam:
- Capsule:
4{ Glycogen:
ok Crystalline dextrins:
Fat globules:
Metachromatic granules:

i
y




II. CULTURAL CHARACTERISTICS
AGAR STROKE: age —_ 12 DA

Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading. —

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, wdxy.

AGAR COLONIES: age 22 OA
Macroscopic

Size: mm. )

Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent. —

Appearance by transmitted light: opaque, translucent,
transparent. ———

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:

(medium) {color) (CHM No.)
Trypticase soy agar BRive Govo Q.pc.
Potato slant

NUTRIENT BROTH: age

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling

GELATIN STAB: age

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: ABURDANT GRMOTH.
Fat agar:
Glucose-nitrate agar: NNO GROWTH.

Gwcose NUTRIEHT AGAQ GROWwTH B2TTER Thawm

NUTRLENT AGAR GRolITvt .
Buacecsk Niteare Beomd: wo ans.

DNA
G:C
G+C moles %

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: aerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE RELATIONSHIPS: age — ...
Growth at 10°C , 20°C, , 28°C , 37°
45°C 55".(}

-

SOLE CARBON SOURCE: age
Glucose: positive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.

Citrate: positive, negative. 2 DA,
a DA

NH,* AS SOLE NITROGEN SOURCE: positive,
negative.
REDUCTIONS:

Nitrate: NO;~. , NH," , gas. negative.

Methylene blue: positive, negative.

Selenite: positive, negative. : ¥ pa.

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid
Sucrose: acid.

, alkaline__, neutral, gas.

, alkaline.

, neutral, gas.
Xylose: acid__, alkaline___, neutral, gas.
Mannitol: acid

Lactose: acid__, alkaline

, neutral, gas. -

, alkaline, neutral, gas.

HYDROLYSIS:

Gelatin: pogitive, negative. b.pa
Casein: positive, negative. —
Fat: positive, negative. * -
Starch: positive, negative. —_—
Cellulose: positive, negative. R
Urea: positive, negative. -—

A D&

TOLERANCES:

Salt: 2%—positive, negative.
7%—pasitive, negative.
10%—positive, negative.

pH: acid alkaline

LITMUS MILK REACTIONS:

Reaction: acid, alkaline, neutral. im
Curd: acid, alkaline, absent, gas. -
Peptionization: positive, negative. e
Reduction: positive, negative. 1% 0A

OTHER REACTIONS:

H.S from : positive,
negative,

NH,* from peptone: positive, negative.

Acetylmethylearbinol: positive, negative. —_—
Indol: positive, negative. e

Methyl red: positive, negative.

394. Bc
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OREGON STATE UNIVERSITY 11

- DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

19—61& 21 Liﬂlﬂ-L&kﬁ.pJﬂlMiﬂ_
(code number) (medium) (source)
Bacillug megaterium, 28°¢C. W.B., Bollem
(name of organism) (temperature ) (studied by)
1. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: gods, ends ROWWD |
filaments, cocci, spirals,
branching .
e Size: average —4A3 % A.QIp.
range — AL ~4.26 X A.40-5.21 ¥

Irregular forms:

GRAM REACTION:

18 brs: 100 % POSTIVE. NIGROSIN:
— 24 hrs: 100 %2 PoriTIOE€.
48 his: 100 % FOBITIVG.

PASTEURIZATION SURVIVAL (85°C, 10 minutes): POSITIVG .

} Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
. Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.

S Shape: spherical, ellipsoidal, cylindrical, oval.
ﬁ size: average —}.23 X 2_.30“.
range — L.Q1 ~ 18O % 1.2 -2-82."-

s MOTILITY: age — Y OA. NEAATIVE .
Flagella:
3 SPORE:
‘ OTHER STAINS:
e A iE 4
Comenla. 18; 24; 48 GRAM:

4
!
{
3
L



II. CULTURAL CHARACTERISTICS

AGAR STROKE: age S OA.
Amount of growth: ebundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age | DA.

Macroscopic
Size: ___3_ mm.
Shape: filamentous, irregular, oval, puntiform, tound.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, 1gised rugose, umbonate.

Topography: contoured, rough,smooth, striated, wrinkled.
Habit: compgct, spreading.

Microscopic (100x)
Margin: Ciliate, cleft, crenate, entire, erose, granular,

lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-

lar (fine, coarse), interlaced, striated.
Optical properties

Appearance by reflected light: dyll, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar PeARL 3ba.
Potato slant Bamioco -‘LSC

NUTRIENT BROTH: age - 4 oA,
Amount of growth: abundant, moderate, scant.
Surface growth: pope, flocculent, membranous, pellicle, ring.
Subsurface growth: nyne, granular, turbid.
Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling . WOWE = |

GELATIN STAB: age . 12. DA, |

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: GQoon.
Fat agar:
Glucose-nitrate agar: Gnowm.
GLUCOSE. -NuTRIaNT AGAR - EXCELLENT,
Nu.re\u;v AaAR: Geon.

nnnaegn. NITRATE BROTW: NO GAS.

Aaefeil. GLUCOSE Brom . SLAWT GRoLI™ .

pw = %o,

DNA
G:C
G+C moles %

19 AA-1 |
IIL. PHYSIOLOGICAL CHARACTERISTICS -

RELATIONSHIP TO O.: aerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positivg, negative.

TEMPERATURE RELATIONSHIPS: age 3 D&
Growth at ?é‘c._-l—_, 20°C. * , 28°C. 4+, 37°_*%,
45°C.. %, 55°C._¥_.

SOLE CARBON SOURCE: age
Glucose: positive, negative.
Sucrose: positive, negutive.
Xylose: positive, negative.
Citrate: positive, negative.

NH,* AS SOLE NITROGEN SOURCE: positive,
negative.

v‘:\:g‘l_\g;:u POSITIVE.
3 ‘bs °
REDUCTIONS: e

Nitrate: NO, %, NH.* gas. negative.
Methylene blue: positive, negative.

-

-u.uEn E‘
.gg.

.
£ *®

Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid4®_, alkaline
Sucrose: acidde., alkaline
Lactose: acidde, alkaline___, neutral, gas.
Xylose: acid4s, alkaline__, neutral, gas.
Mannitol: acid¥, alkaline, neutral, gas.

[P

, neutral, gas.
, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, pegggtive.

Starch: positive, negative.

Cellulose: positive, negative.

§
§
j

Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.
T%—-positive, negative.
10%—pasitive, negative.

pH: acid ., alkaline.

LITMUS MILK REACTIONS:
Reaction: acid, glkaline, neutral.
Curd: acid, alkaline, absent, gas.
Peptionization: positive, negative.
Reduction: pgsitive, negative.

HHEE 1 111 I

1

OTHER REACTIONS:

H.S from : positive,
negative.

NH.* from peptone: positive, negative.
Acetylmethylcarbinol: ‘positive, negative.
Indol: positive, negative.

Methyl red: pogitive, negative.

111

S
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OREGON STATE UNIVERSITY ; 13

' DEPARTMENT OF MICROBIOLOGY
(JPL—NASA)

Descriptive Chart

_____ _196Ac Irypticase Soy Agar Li : i

(code number) (medium) (source)

28°¢, W
{ temperature ) (studied by)

(name of organism

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS S

e
:

G e
\&v‘i : o

Teaaa

A
o

MORPHOLOGY:

Form: rods, ends ROUND |
filaments, cocci, spirals,
branching

Size: average — V+32L % 3.49 P

range — 1-19=1.46 x 2,.2.5~3.%1 V-

Irregular forms:

-
2

=

2

GRAM REACTION: NIGROSIN:
18 hrs: 100% PosITVE.
24 hrs: 100 %o PORITIVG.
48 hrs: 100 ®b POSTWE.

PASTEURIZATION SURVIVAL (85°C, 10 minutes): POSITIWOE.
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, pot swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidgl, cylindrical, oval.
size: average — b4l X 2.30 v
range — LOM =422 %X L$2-3.4qp.

i

S

-

=

MOTILITY: agel DR. . NEGATIVE.
Flagella:

OTHER STAINS:
Awid-dasti 18; 24; 48 GRAM:
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II. CULTURAL CHARACTERISTICS

AGAR STROKE: age 3 DA

Amount of growth: abundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading. i

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, msczd waxy.

AGAR COLONIES: age 2 DA

Macroscopic
Size: 3 mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulgte.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,

transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.
Chromogenesis:

(medium ) (color) (CHM No.)
Trypticase soy agar PeacL 3bo.
Potato slant Lr. Tvoey a¢o.

NUTRIENT BROTH: age M DA

Amount of growth: gbundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: nong, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling .. . _NoNg |

GELATIN STAB: age i1 oA

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:

Soybean infusion agar: GoeD.
Fat agar:
Glucose-nitrate agar: Gooo.

GLUCOSE  NUTRIENT AGQAR : txcsu.ew
NUTRIIENT AGAR | GOOD .

ANAZROEMC. NITRATE BROTM: Na GAS.

ANNELORIL GLUCOSE. BROTH
- on 6.8,

DNA

G:C
G-+C moles %

POST ILE BNOWOM™ .

19

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O: aerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negatioe/.

TEMPERATURE RELATIONSHIPS:  age 8 on
Growth at }eﬂg +., 20°C. ¥, 28°C._*+, 37°_%*
45°C._¥ | 55°C. 4=

SOLE CARBON SOURCE: age - ¥ DA,
Glucose: positive, negative. % DA.
Sucrose: pogitive, negative. Z.oa,
Xylose: positive, negative. 2 pA.
Citrate: pgsitivg, negative. 3 0a.
NH.* AS SOLE NITROGEN SOURCE: positive,

negative. —
MANNMITOL : POSITIV G. ¥ oa.
LACTOSE.: PASITIVE . + 0A.

REDUCTIONS:

Nitrate: NO, % , NH,* gas. negative. 3 DA,

Methylene blue: positive, negative. , 1b DA.
Selenite: positive, negative. : -

Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid ¥, alkoline
Sucrose: acid¥_, alkaline__, neutral, gas.
Lactose: acid¥e, alkaline___, neutral, gas.
Xylose: acid_%, alkaline__, neutrdl, gas.
Mannitol: acid ¥, alkaline, neutral, gas.

;

, neutral, gas.

1

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:

Salt: 2%-positive, negative.
T%—pgsitive, negative.
10%—pagsitive, negative.

pH: acid alkaline

T

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.

F

:

Curd: acid, alkaline, absent, gas.

32

Peptionization: positive, negative. 0

B

Reduction: positive, negative.

OTHER REACTIONS:

H.S from : positive,
negative.

NH.* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative.
Indol: positive, negative.

Methyl red: pogitive, negative.

eeil

6 Ac

1
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OREGON STATE UNIVERSITY 15
DEPARTMENT OF MICROBIOLOGY

(JPL—NASA)

Descriptive Chart

19740 Trypticase Soy Agar Little Lake, California

(code number) (medium )

(source)

_¥W.B. Bollen

name of organism -(temperature )

(studied by)

GRAM REACTION:
18 hrs: 100% POSITIVE.
24 hrs: 10O %o POSITIOR -
48 hrs: 100 %o POSITIVE .

OTHER STAINS:
Aretdefash

e
L
e

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:

Form: fods, ends. . ROUWND |
filaments, cocci, spirals,
branching

Size: average — 0-92 X 3.2% .

range — O-F2 ~1.04 X 3.56-3.32

Irregular forms:

PASTEURIZATION SURVIVAL (85°C, 10 minutes) Loemus .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —

range —

MOTILITY: age & DA, NEGATIVE .
Flagella:

N ’?(‘:]
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II. CULTURAL CHARACTERISTICS

AGAR STROKE: age — 3 DA
Amount of growth: gbundgnt, moderate, scant.
Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-

oid, spreading. ~

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES:
Macroscopic
Size: — &l mm.
Shape: filamentous, irregular, oval, puntiform, round,

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, umbonate.

Topography: contoured, tough, smooth, striated, wrinkled.
Habit: gompact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

age 1 OA

Chromogenesis:

(medium) ( color) (CHM No.)
Trypticase soy agar CreAm I3 ca.
Potato slant NO GROWTH.

NUTRIENT BROTH: age Y OB

Amount of growth: abundant, modergte, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling o |

GELATIN STAB: age 8 oA

Liquefaction: none, grateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: GOOD .
Fat agar:
Glucose-nitrate agar: FAIR GROLY™ .
QGLuCO6E - MUTRIGNT AGAR: EEXCELLENT.
Nurrienr AcaR: EWCELLENT.

NAERORIC NITAATE BRo™ . wno GAS.

AnAceoBie. GLucose Brom : GRow .

DNA
G:C
G+C moles %

197 Ae

»

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATU LATIONSHIPS: age — . .2 DA
Growth at ¥'C._4, 20°C. &, 28°C. %, 37°_ %,

43°C._% _, M°C_+_.

SOLE CARBON SOURCE: age — F DA
Glucose: positive, negative. _#oa.
Sucrose: positive, negative. _¥oa
Xylose: positive, negative. - /R
Citrate: positive, negative. 208

NH.* AS SOLE NITROGEN SOURCE: positive,

negative. — _3 oA

ICANN ITOL: POBTWE. ¥ oa.
(ol ¥ T Posa
REDUCTIONS: - vesmue. * oa.
Nitrate: NO,~ , NH.* , 8a5. negative. 11 DA.
Methylene blue: positive, negative. lem.

Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid¥, alkaline___, neutral, gas.
Sucrose: acid ¥, alkaline___, neutral, gas.

—Foa
-¥oa
Lactose: acid___, alkaline®, neutral, gas. —_T0oA.
%04
-+ DA

Xylose: acid__., alkaline¥, neutral, gas.
Mannitol: acid3, alkaline, neutral, gas.

HYDROLYSIS:
Gelatin: positive, negative. ——
Casein: positive, negative. _foa
Fat: positive, negative. l_nﬁ.-
Starch: positive, negative. R)A RROW F oA
Cellulose: positive, negative. —
Urea: positive, negative. —

TOLERANCES:
Salt: 2%—positive, negative: _¥ OA.
T%—positive, negative.
10%—positive, negative.
pH: acid. alkaline.

LITMUS MILK REACTIONS:
Reaction: acid, glkgline, neutral. 20 pa.
Curd: acid, alkaline, ghsent, gas. 20 DA.
Peptionization: pgsitive, negative. 40 DA.
Reduction: positive, negative. 4 pA
OTHER REACTIONS:

H.S from i : positive,
negative.

NH.* from peptone: positive, negative. _% oa.
Acetylmethylcarbinol: positive, negative. 13 pa
Indol: positive, negative. 23 DA

Methyl red: positive, negati

Cdirwonissing

a5
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OREGON STATE UNIVERSITY
DEPARTMENT OF MICROBIOLOGY

(JPL—NASA)

Chart
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Trypticase Soy Agar

Desc

California.

Little Lake,

197Be
(code number)

Bacillus

(source)

ium)

28%¢ .,

(med:
(temperature)

ied by)

(stud

(name of organism)

STAINING & MORPHOLOGICAL

CHARACTERISTICS
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nds_ ROUWD |

rods, e
filaments, cocci,
branchi

.

MORPHOLOGY
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26 x3.33yp
03-1.65xa.¥
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S
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o
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‘ - 400’?.

range — §
Irregular forms
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e

NIGROSIN:

N

100 % POSITIVE

18 hrs
24 hrs

GRAM REACTIO
48 hrs

=

100% PosSivivk.

100 % Pos\rIvE.

PosiTwe.

ical, clavate, drumstick.

10 minutes):

>

C
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not swollen,.
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swollen,
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size: average — 0.8% % 1.
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II. CULTURAL CHARACTERISTICS
AGAR STROKE: age — 3 DA

Amount of growth: gbundant, moderate, scant.

Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-
oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES:
Macroscopic
Size: ... _als_ mm.
Shape: filamentous, irregular, oval, puntiform, Qﬂi;

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, wmbonate.

Topography: contoured, rough, smooth, striated, wrinkled.
- Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, gntire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fing, coarse), interlaced, striated. I

Optical properties
Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.
Appearance by transmitted light: opaque, translucent,
transparent.
Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

age .\ DA

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar BAMB& a
Potato slant ur. Beigs 3ec

NUTRIENT BROTH: age 4 pa.

Amount of growth: abundant, moderate, scant,

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, granular, turbid.

Sediment: none, gompact, flaky, flocculent, granular, viscid.
Odor: resembling . WONE .

GELATIN STAB: age __ B.oA.

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: ™MOOCRATE.
Fat agar:
Glucose-nitrate agar:  SC AWY.,
GLucose -NUTRIENT AGAR" GOOD.
UTRIENT AGAR: MODERATE.
NACRORICL NITRATE, BRROMM . R0 BAS.

ANASROBIC GLucose BROTH: SLIGHT GROWM.
oM 2.

DNA
G:C
G+C moles %

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO Q.: aerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positive, negative.

TEMPERATURE. RELATIONSHIPS: age —__ 3 DR .
Crowth at ¥°C.—_, 20°C. *__, 98°C.* , 37°_*%
45°C._%_, 55°C. 4+ . '

SOLE CARBON SOURCE:
Clucose: positive, negative.
Sucrose: positive, negative.
Xylose: positive, negative.

age ______'Z_m

B

Citrate: pgsitive, negative. F oA,
NH.," AS SOLE NITROGEN SOURCE: positive,
negative. _F DA.
fMANN ITOL: FOSIT LOG . +DA.
L d . .
REDI‘J‘(S’E%&&' Pos e * oA
Nitrate: NO,~ , NH.* gas negative. A1 _OA.
Methylene blue: positive, negative. _3 pa.

Selenite: positive, negative. .
Tellurite: positive, negative.

i

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid¥., alkaline
Sucrose: acid ¥, alkaline___, neutral, gas.

, neutral, gas.

H

Lactose: acid4, alkaline__, neutral, gas. Lm_.
Xylose: acid ¥, alkaline__, neutral, gas. 7 oA
Marnitol: acid<® , alkaline, neutral, gas. Z pA,
HYDROLYSIS:

Gelatin: positive, negative. 20 DA
Casein: positive, negative. % oA,
Fat: positive, negative. F DA
Starch: positive, negative.

IE

Cellulose: " positive, negative.

|

Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.
T%—positive, negative.
10%—positive, pegative.

pH: acid alkaline.

:

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.

s |

Curd: acid, alkaline, absent, gas.

Peptionization: positive, negative. 12 DA.
Reduction: pgsitive, negative. _3oa.
OTHER REACTIONS:

H,S from : positive,

negative. o
NH,* from peptone: positive, negative. —F DA,
Acetylmethylcarbinol: positive, negative. 1S pa.
Indol: positive, negative. 23 DA,
Methyl red: positive, negative. AS_On,

19% B¢

3
!
i
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Descriptive Chart

T
!
i

300Aa Trypticase Soy Agar Little Lake, California.
{ code number) {medium) (source)
Bacillus megaterium. v 28%¢. W.B. Bollen
(name of organism ) (temperature) (studied by)
1. STAINING ¢ MORPHOLOGICAL
CHABRACTERISTICS

MORPHOLOGY:
Form: rods, ends_ SOuMN®D
filaments, cocci, spirals,
; branching .
' :{ Size: average — V.48 % 3. Ay,
] range —1:O2( =120 ¥ a.61 ~ 3-}6\).
Irregular forms:

v GRAM REACTION: ; NIGROSIN®
18 hrs: 100 Yo POSITIVE.-
e 24 hrs: 100 % PORTIVE -

i 48 hrs: 100 % POSITIVE -

PASTEURIZATION SURVIVAL (85°C, 10 minutes): POSIT™VE .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.

|
. Endospores: ‘swollen, not swollen,.

Position: central to excentric, terminal, subtermingl.
' ? Shape: spherical, gllipsoidgl, cylindrical, oval.
] size: average — 0. %% % 1. 2L p.
range — 0.2 ~0.99 X 1.0\~ \-1’5‘).

o MOTILITY: age.A 08 . WERATIVE. SPORE
Flagella:

k OTHER STAINS:
Aoidmbaste 18; 24; 48 hr. GRAM:

1
S




1. CULTURAL CHARACTERISTICS
AGAR STROKE: age 3 0oA.

Amount of growth: gbundant, moderate, scant.

Form: aborescent, beaded, gchinulate, effuse, filiform, rhiz-

oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age 3 OA.

Macroscopic
Size: _‘L__ mm.
Shape: filamentous, irregular, oval, puntiform, round.

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raised, rugose, um%onate.

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compgct, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoid, undulate.

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: gpaque, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, pnchanged.

Chromogenesis:

(medium ) (¢color) (CiM No.)
Trypticase soy agar REeAM 1% ca
Potato slant eant Pinx 3 ca

NUTRIENT BROTH: age Y DA

Amount of growth: abundant, modergte, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: none, grariular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.

Odor: resembling . . H§

GELATIN STAB: age 4 DA

Liquefaction: none, crateriform, infundibuliform, napiform,
saccate, stratiform.

Rate: fggt, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: EXCELLEAT.
Fat agar:
Glucose-nitrate agar: FAIR.
€ - NUTRIENT AchR. BXCELLEWT.
Nurcienr acar: Goen.
AwneroRic NivRATE BRoTW. NO GAS.

NACRORKC. ALUCORE BRomi: SLGWT GRowid. negative.

™ %o0.

DNA
G:C
G+C moles %

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-
aerophilic.

CATALASE: pgsitive, negative.

TEMPERATU LATIONSHIPS:  age 3 oa
Growth at ®C._=_ 20°C. +_, 28°c. &, 37°_*,
45°C._%_, 55°C._ ¥ :

SOLE CARBON SOURCE: age T DA
Glucose: positive, negative. “oa.
Sucrose: positive, negative. Z-DA,
Xylose: positive, negative. Z pA.
Citrate: positive, negative. ‘ ¥ DA.
NH,* AS SOLE NITROGEN SOURCE: positive, %

negative.
::ANN 1IToL: POSMmULE. '-; DA.
REDCETISRE * PosiTive. pA.

Nitrate: NO,~ , NH gos....., negative. A1 DA
Methylene blue: positive, negative.

Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid_¥, alkaline__, neutral, gas.
Sucrose: acid¥, alkaline

Lactose: acid

, alkaline_* , neutral, gas.

Xylose: acid___, alkaline—_, peutral, gas.
Mannitol: acid—, alkaline, neutral, gas. 3004,

HYDROLYSIS:

Gelatin: positive, negative. Zoa.

Casein: positive, negative. 12 DA.

Fat: positive, pegative. _F0A.

Starch: positive, negative. _Foa.

Cellulose: positive, negative.

Urea: positive, negative. —
Foa

TOLERANCES:
Salt: 2%-—positive, negative.
7%—positive, negative.
10%~positive, negative.

pH: acid alkaline - -
LITMUS MILK REACTIONS:

Reaction: acid, alkaline, neutral. 1c oA,

Curd: acid, alkaline, gbsent, gas. 3o DA.

Peptionization: gositive, negative. 1 DA,

Reduction: positive, negative. -+ DA,
OTHER REACTIONS:

H:S from : positive,

NH,* from peptone: positive, negative. o4,
Acetylmethylcarbinol: positive, nggative. 13 oA,
Indol: positive, negative. 23 pA.

Methyl red: positive, negative. 1S DA,

_b pa
3104,
, neutral, gas. 308,
30 DA
3ooa,

S iniion

Pow—
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300Ae Tryptlcase Soy Agar Little Lake, California.
(code number) (medium) (source)
Bacillus megaterium 28°¢, W.B. Bollen
(name of organism) {temperature ) (studied by) .
1. STAINING ¢ MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends_ ROuUwWO
filaments, cocci, spirals,
branching
Size: average — 13l ¥ 2.42p.
: range —© A1 = 138 % 1.6 ~ 3.03\).

Irregular forms:

P

GRAM REACTION: NIGROSIN:
18 hrs: 100% POWITIVE.

= - 24 hrs: 100% POSITIVE.
| 48 hrs: 100 % POSITIVE.

i

PASTEURIZATION SURVIVAL (85°C, 10 minutes): POSITIVE .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen..

Position: gentral to excentric, terminal, subterminal.

k ] Shape: spherical, ellipsoidal, cylindrical, oval.

T size: average — ©0.%9 X 1.3§ P

range —© - 70 - 0.8B® X 1.26~-1.FO p.

L S

)
1 MOTILITY: age 1DA: NEGATIVE ., SPORE:
- Flagella: U DA NEGRATIVE.
§ OTHER STAINS:

Aeid-fast: 18; 24; 48 hr. GRAM:

]

S



II. CULTURAL CHARACTERISTICS
age B DA

AGAR STROKE:
Amount of growth: gbyndant, moderate, scant.

Form: aborescent, beaded, gchinulate, effuse, filiform, rhiz-

oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,
m—-—

slimy, soft, tough, viscid, waxy.
ACGAR COLONIES: age -2 DA
Macroscopic
Size: mm.

Shape: filamentous, irregular, oval, puntiform, round,
Elevation: beveled, convex, effuse, flat, papillate, pulvin-

ate, raised, rugose, umbonate.

Topography: contoured, rough, smooth, striated, wrinkled.

Habit: compact, spreading.
Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,

lobed, rhizoid, yndulate

Internal structure: amorphous, dense, filamentous,
lar (fine, coarse), interlaced, striated.

Optical properties

granu-

Appearance by reflected light: dull, fluorescent, glisten-

ing, iridescent, opalescent.

Appearance by transmitted light: opaqgue, translucent,

transparent.

Medium: blackened, blued, browned, grayed, greened,

yellowed, unchanged.

Chromogenesis:
(medium) (color) (CHM No.)
Trypticase soy agar Puan 1171°4 3co
Potato slant
NUTRIENT BROTH: age S DA

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.

Subsurface growth: none, granular, turbid.
Sediment: none, compact, flaky, flocculent, granular,
Odor: resembling . _ = SONE_ .

GELATIN STAB:

viscid.

age b DA

Liquefaction: nome, crateriform, infundibuliform, napiform,

saccate, stratiform.
Rate: fast, moderate, slow.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: G;ocn .
Fat agar:
Glucose-nitrate agar: SCASY.
GO MATRIEAT AGRR. SCAWT.
Nureienr AGAR: VAT,
AnnAcRoRc NITRATE BROTM: 000 GAS.
Anngooric aLucose 8Bomi: Geouwt.

DNA
G:C
G+C

moles %

III. PHYSIOLOGICAL CHARACTERISTICS

RELATIONSHIP TO O.: gerobic, anaerobic, facultative, micro-

aerophilic.
CATALASE: positive, negative.

TEMPERATURE _RELATIONSHIPS:

age 3 DA

Growth at J0°C._=_, 20°C. 4+, 28°C. 4 3¥_t,

45°C._. =, 55°C. =

SOLE CARBON SOURCE: age
Glucose: positive, negative. ‘
Sucrose: pesitive, negative.
Xylose: positive, negative.
Citrate: positive, negative.

NH,* AS SOLE NITROGEN SOURCE: positive,
negative.
MANMTDL.: POSITIVE .

Lacrose: posmioé -
REDUCTIONS:

Nitrate: NO.- , NH.* gas
Methylene blue: positive, negative. .
Selenite: positive, negative. -
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acid ¥, alkaline__, neutral, gas.
Sucrose: acidA*, alkaline___, neutral, gas.

, alkalinet._, neutral, gas.

Xylose: acid.., alkaline, neutral, gas.

Mannitol: acid ¥, alkaline, neutral, gas.

Lactose: acid.

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative.
Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:
Salt: 2%—pgsitive, negative.
T%—positive, negative,
10%—positive, negative.

pH: acid alkaline.

LITMUS MILK REACTIONS:
Reaction: acid, alkaline, neutral.
Curd: acid, alkaline, absent, gas.
Peptionization: Eositiue, negative.
Reduction: positive, negative.

OTHER REACTIONS:

st fr om
negative.

: positive,

NH;* from peptone: positive, negative.
Acetylmethylearbinol: positive, negative.
Indol: positive, negative.

Methy! red: positive, negative.

nggative.

1

£ bk

it
223

-

|55

T

:

£ |

<0 DA,
20 DA.
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(JPL—NASA)

DEPARTMENT OF MICROBIOLOGY

Descriptive Chart

304A%8 Tr

(code number)

(medium)

Bacillus gubtilis var. niger 28%¢a,

LimﬁJAKe,ML

(source)

W.B, Bollen

(name of organism) {temperature )

(studied by)

I. STAINING & MORPHOLOGICAL
CHARACTERISTICS

MORPHOLOGY:
Form: rods, ends. ROWNO |
filaments, cocci, spirals,
branching |
Size: average — ©.F95 %X 2.6 .
range — 0 .@L~0.81L % 249-3.18 P
Irregular forms: '

GRAM REACTION: NIGROSIN:

18 hrs: 100% POSITIVE .
24 his: 100 Y% PosiTwe .
48 hrs: 100 %a OosITIVE.

PASTEURIZATION SURVIVAL (85°C, 10 minutes): POSI1 TAOG .
Sporangia: none, rods, spindles, elliptical, clavate, drumstick.
Endospores: swollen, not swollen,.

Position: central to excentric, terminal, subterminal.
Shape: spherical, ellipsoidal, cylindrical, oval.
size: average —©-99q X quP
range -0.92~ 118 X 1YL - 2. SS .

MOTILITY: age 1 Q&Y
Flagella:

WELATAUE. SPORE:

OTHER STAINS:

Aeidfastt 18; 24; 48 hr. GRAM:




II. CULTURAL CHARACTERISTICS

AGAR STROKE: age 3 OM
Amount of growth: gbundant, moderate, scant.
Form: aborescent, beaded, echinulate, effuse, filiform, rhiz-

oid, spreading.

Consistency: adherent, brittle, butyrous, membranous, moist,

slimy, soft, tough, viscid, waxy.

AGAR COLONIES: age | DA

Macroscopic

Size: &k mm.
Shape: filementous, irregular, oval, puntiform, round.”

Elevation: beveled, convex, effuse, flat, papillate, pulvin-
ate, raisedi rugose, umbonate,

Topography: contoured, rough, smooth, striated, wrinkled.
Habit: compact, spreading.

Microscopic (100x)

Margin: Ciliate, cleft, crenate, entire, erose, granular,
lobed, rhizoi’d, undulate. ’ ’

Internal structure: amorphous, dense, filamentous, granu-
lar (fine, coarse), interlaced, striated.

Optical properties

Appearance by reflected light: dull, fluorescent, glisten-
ing, iridescent, opalescent.

Appearance by transmitted light: opaque, translucent,
transparent.

Medium: blackened, blued, browned, grayed, greened,
yellowed, unchanged.

Chromogenesis:

(medium) (color) (CHM No.)
Trypticase soy agar EARL 3bo.
Potato slant BLMK Prum 10 pa

NUTRIENT BROTH: age 4 pa.

Amount of growth: abundant, moderate, scant.

Surface growth: none, flocculent, membranous, pellicle, ring.
Subsurface growth: nong, granular, turbid.

Sediment: none, compact, flaky, flocculent, granular, viscid.
Odor: resembling .__ . _NONE

GELATIN STAB: age 3 DA

Liquefaction: none, crateriform, infundibuliform, napiform,

saccate, stratiform.

Rate: fast, moderate, . low.

OTHER GROWTH CHARACTERISTICS:
Soybean infusion agar: EXC.ELI.EN'I‘.
Fat agar:
Glucose-nitrate agar: (MO OERATE -
GLucose - NUTRIENT AGAR: GICEUSWY,
Nurriemrr Acar: Evwcariesst.
Nuraienr AeaR +Tveosive: BLAck apswny OTHER REACTIONS:
AnAcrodic NitRATE BROTH: MO GAS.

Anaceoac Guxose Reony: GRowrd - pH & 8.

DNA
G

Co

G+C moles %

_ ‘ 304 Aa
III. PHYSIOLOGICAL CHARACTERISTICS -

RELATIONSHIP TO O:.: g¢robic, anaerobic, facultative, micro-
aerophilic.

CATALASE: positiveg, negative.

TEMPERATURE RELATIONSHIPS: age - 3 DA .
Growth at $§C.4._, 20°C. _*_, 28°C_*, 37°_+
45°C_%, 55°C._% .

SOLE CARBON SOURCE: age — .
Glucose: positive, negative. F DA.
Sucrose: positive, negative. ¥ pa.
Xylose: positive, negative. 3+_of,
Citrate: positive, negative. 7 oa

3 oa

NH,* AS SOLE NITROGEN SOURCE: pgsitive,
negative.
MANN TOL: POSITIVE . 30
L acTost.: POS\TWE. . + OA.
REDUCTIONS:
Nitrate: NO,_% , NH," gas. negative.

i DA
Methylene blue: positive, negative. A_Da.

Selenite: positive, negative.
Tellurite: positive, negative.

OXIDATIVE-FERMENTATIVE REACTIONS
Glucose: acidi, alkaline____, neutral, gas.
Sucrose: acid¥, alkaline—_, neutral, gas.

, alkaline. ¥, neutral, gas.

, alkaline_¥, neutral, gas.

Mannitol: acid_%_, alkaline, neutral, gas.

Lactose: acid

Xylose: acid

FEEE

HYDROLYSIS:
Gelatin: positive, negative.
Casein: positive, negative.
Fat: positive, negative,

Starch: positive, negative.
Cellulose: positive, negative.
Urea: positive, negative.

TOLERANCES:

Salt: 2%—positive, negative.
T%—
10%—posit negative.

pH: acid. alkaline

£ || kst

negative.

LITMUS MILK REACTIONS:
Reaction: acid, glkaline, neutral.
Curd: acid, alkaline, qbsent, gas.
Peptionization: positive, negative.
Reduction: positive, negative.

1

H.S from : positive,
negative.

NH,* from peptone: positive, negative.
Acetylmethylcarbinol: positive, negative.
Indol: positive, negative.

Methyl red: positive, negative.

HH
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Nigrosin stain of 24 hour culture of
isolant, 303Bb. Isolant, 300Bd 1s
the same.
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